Introduction: Fatigue is a subjective and non-specific symptom; therefore, evaluation of fatigue is quite difficult. Fatigue has been reported in 75%-87% of patients with multiple sclerosis (MS) and two-thirds of these patients indicated fatigue as one of the worst three common symptoms that they experienced. This study was conducted to measure the intensity, frequency and the characteristics of fatigue in patients with MS. Moreover, the effect of fatigue on the quality of life and its association with depression and disability were evaluated.
INTRODUCTION
Fatigue associated with multiple sclerosis (MS) observed by the patient or caregiver is a lack of physical and mental energy (1) . In studies, 75%-87% of patients with MS complained of fatigue. Two-third of these patients indicated fatigue as one of the worst three common symptoms that they experienced (2, 3, 4) . Fatigue in patients with MS is more frequently and more likely to affect daily activities than the fatigue in healthy adults or individuals with other diseases. There is a serious amount of loss of energy and motivation in these patients. However, when questioned in details that does not seem to be related with the patients' emotional state or insomnia (5, 6) . Some studies asserted that fatigue in patients with MS is directly related to the underlying pathophysiological processes of MS, such as immune disorders, inflammation, neuronal dysfunction and demyelination (5, 7) . Common features of fatigue in people with MS and those without MS are exercise, stress, depression, prolonged physical activity and increase in the afternoons; however, it decreases with resting, sleeping and positive life experiences (1) .
This study aims to investigate the correlation between fatigue and the level of disability, MS clinical types and depression and also the effects of fatigue on quality of life in patients with MS followed in the neurology clinic of our hospital.
METHODS
In this study, we consecutively interviewed 126 outpatients MS neurology who complied with the inclusion and exclusion criteria. All the patients were informed regarding the study conditions and their consents were received. Inclusion criteria was defined as definitely being diagnosed with MS according to the McDonald criteria, not having had any attacks in last month and not having used steroid. Exclusion criteria was defined as patients who have diseases other than MS, having restless legs syndrome, having periodic leg movements during the sleep, having sleep disorders, such as apnea syndrome and using benzodiazepines, muscle relaxants, antihistamines and sedatives besides interferon and glatiramer, which affect fatigue. After performing physical examination and laboratory tests, the detection of two patients with new attack and four patients with infection were excluded from the study. In this study that included 120 patients with MS, the following information were recorded in the patient registration form: duration of disease, number of episodes and the medicines that were taken, socio-demographic characteristics, such as gender, age, occupation, education level and marital status. The patient' s commuting distance to the hospital was not taken into account.
Neurological examination was performed in all the patients and their current disability conditions were scored based on the Expanded Disability Status Scale of Kurtzke (EDSS). Status of the patients' depression was evaluated according to Beck Depression Inventory (BDI). The presence and severity of fatigue were assessed using the fatigue severity scale (FSS). The patients responded to the nine-question scale by scoring their states from 1 to 7. FSS calculation was done by taking the average of the total values. The cut-off value of pathologic fatigue was defined as 4 and above. In these patients, the clinical significance of fatigue was recorded as pathological levels of fatigue. The lower the total score was, the lower the fatigue. Multiple Sclerosis Quality of Life-54 (MSQoL-54) questionnaire was used to evaluate the quality of life (8) . The study of MSQoL-54' s adaptation and validation to the Turkish society was performed on 183 cases with MS by Egemen Idiman et al. at the "Dokuz Eylul University Faculty of Medicine Department of Neurology, " and it was found that it can be understood and accepted by Turkish patients (9) . As a result of this scale, patients had two separate points one of which was physical and the other was mental.
To eliminate differences of the evaluations, all the patients' neurological examinations and EDSS scoring, FSS, BDI and MSQoL-54 questionnaire assessments were performed on the same day by the same doctor.
The patients were divided into two groups based on FSS score; patients with FSS scores 4 and above were grouped in "MS with fatigue" and patients with FSS scores below 4 were group in "MS with non-fatigue. " Both groups were compared with their age, gender, clinical type of MS, duration of disease, FSS scores, EDSS score, Beck Depression score and MSQoL-54.
Statistical Analysis
Data were analyzed using the Statistical Package for the Social Sciences (SPSS Inc., Chicago, IL, USA) 13.0 statistical program along with Spearman' s rank correlation coefficient and Pearson' s rank correlation in the following tests: the Kolmogorov-Smirnov and Lilliefors tests, independent t-test (Student' s t test), Mann-Whitney U-test and chi-square test.
RESULTS
Sociodemographic and clinical features of patients in the study were shown in Table 1 .
According to FSS values, the number of patients with fatigue was defined 84 (70%) and the number of patients that are non-fatigue was 36 (30%). Fatigue was stated as the first biggest complaint by 32 (38.1%) patients out of the 84 with fatigue and the second biggest complaint by 22 (26.2%) of the 84 patients with fatigue. Eighty (95.2%) patients stated that they experienced fatigue >6 weeks and four (4.8%) patients stated that they experienced fatigue <6 weeks. The daily distribution when queried: 42(50%) patients stated that they become fatigued in the afternoon, 14 (16.7%) patients in the evening, nine (10.7%) patients in the morning and 10 (11.9%) patients have fatigue throughout the day. The factors that affect fatigue were stated as stress by 29 (34.5%) patients, an increase in weather temperature by 22 (26.2%) patients, physical activity by four (4.8%) patients and 17 (20.2%) patients stated that they have experienced all of these factors. Twenty-three of these patients were not using any medication, 31 patients were on interferon beta-1b, 39 patients were on interferon beta-1a and 27 patients were receiving treatment with glatiramer acetate. However, statistical correlation between fatigue and treatment were not performed because of the low number of patients.
No significant difference between FSS scores and age and gender (p>.05) was found. According to education level of in patients with MS, FSS scores in patients with higher education were found lower than patients with elementary and high school graduates (r=−.214, p=.019). When mean of FSS was calculated based on MS types, the result for relapsing remitting patient group was 4.60±1.78 and for secondary progressive-primer progressive (SP-PP) patient group was 5.92±1.016. The groups' variances were not equal; therefore, the median of the groups were compared by Mann-Whitney U test. The correlation between the FSS' values of RR and SP-PP groups were significant but weak (p<.01, r=.228). The relationship between duration of disease and the FSS values were not found statistically significant (p=.327, r=.09). Table 2 . A strong negative correlation was found between physical and mental scores of MSQoL-54 and the FSS scores (r=−.58, p<.01). When the correlation between fatigue and MSQoL-54 subscales were evaluated, non-fatigue patients' scores were observed to be higher in all scales (Figure 1) .
DISCUSSION
Fatigue in patients with MS had been known as a rare symptom up until early 1980s. Later on, studies revealed that >75% of patients experience fatigue and 28% of these patients stated fatigue as an initial complain of all their other symptoms (2,3). Furthermore, in our study, fatigue was found in 70% of patients and 38% of them indicated fatigue as the biggest complain that they experienced.
Many factors indirectly can cause pathological fatigue. Among these factors, sleep disorders and medicines used in treating the other symptoms of MS are important (5, 6, 7) . In patients with MS, because of the motor problems, such as nocturnal spasms and spasticity, duration and quality of sleep at night are deteriorated. In addition, nocturia and incontinence can cause fatigue by disrupting sleep. Obstructive sleep apnea in patients with MS, which is not related with MS, can be commonly observed (7). Therefore, in patients with fatigue, it is essential to receive their sleep information either from themselves or their partners to identify their sleep disorders; if necessary, polysomnography test should be run. In our study, these cases were excluded based on the questioning. Medicines used for spasticity and pain in some of the MS symptoms could cause side effects that can lead to pathological fatigue. Most analgesics, antispasticity agents, sedative, anticonvulsant and antihistamines can cause side effects that lead to fatigue (1). In addition, fatigue can be seen as a side effect of interferon beta. In general, flu-like symptoms, such as fever and chills, decrease over time after injection. In our study, the patients' who take medicines that cause fatigue were questioned. Patients taken non-immunomodulatory treatment were excluded; however, because of the small number of patients, the usage of interferon was disregarded.
According to the literature regarding the studies about investigating the relationship between pathological fatigue and level of disability, conflicting results were observed. Some studies reported that there was no correlation between pathological fatigue and level of disability; this finding could be because of the following reasons: working with small case groups (2); evaluating EDSS done by different neurologists (2,10,11); changing FSS scores during the treatments (2, 10, 11, 12) , including patients only with moderate EDSS scores (11, 12) ; and not doing EDSS and fatigue assessment simultaneously (10) . In prospective study of Bakshi et al. (13) other medical diseases and psychoactive medications were excluded and patients' disability rate was kept wide. Moreover, EDSS and fatigue were evaluated on the same day by the same neurologist. Therefore, fatigue was explained as an independent of physical disability because a weak cor- (17), significant positive correlation was stated between EDSS score and fatigue. The results in our study were that the mean values of EDSS in fatigue patients were found higher than those in the non-fatigue patients. Furthermore, the difference between them was statistically significant.
More than half of the patients with MS are diagnosed with depression during the course of their disease (18) . Depressive symptoms increase the fatigue either directly or as a result of its psychological consequences (19, 20, 21, 22) . In the prospective study of Bakshi et al. (13) that was conducted over a two-year period, 106 patients were interviewed and 71 of them were included in the study. Fatigue was assessed with FSS and depression was assessed with DSM-IV criteria. However, patients who exhibited severe depressive symptoms were assessed with both the Hamilton Depression Inventory (HDI) and BDI. In patients with MS and fatigue, higher HDI and BDI scores were determined. In addition to this, HDI and BDI scores were significantly and positively correlated with FSS scores (13) . These researchers stated there are common underlying mechanisms, such as psychological factors and specific brain lesions, that play an important role in correlation between fatigue and depression. In another study conducted on 155 patients with MS, anxiety and depression scores were higher in patients with fatigue (15).
In another study, 207 patients with MS were assessed using FSS and the self-rating depression scale to investigate the correlation between MS-related fatigue and the following: depression, disability and disease type. Fatigue scores were found highly correlated with depression and EDSS scores. Fatigue in patients with primary and secondary progressive type of MS was found to be more frequent than fatigue in patients with relapsing-remitting type of MS; however, it was indicated that frequency may be because of differences in the level of disability in patients with MS. In this respect, it was recommended to review the results of other studies (23) .
Our results in patients with secondary progressive MS, FSS scores were defined highly significant. However, when evaluated statistically, the type of the course of MS and fatigue revealed a weak correlation.
In the study conducted by Roelcke et al. (24) , regional cerebral glucose metabolism in 47 patients with MS and 60 healthy control subjects was measured using PET-FDG and fatigue was assessed using FSS and depression was assessed using BDI. They reported that significant correlation between fatigue and depression (FSS-BDI) exists. Moreover, cerebral metabolic rate of glucose in patients with MS and fatigue were decreased; however, there were no findings that revealed a correlation between BDI and global cerebral glucose metabolism (24) . In another study that was conducted on 79 patients with MS grouped according to their FSS scores, similar to our results, severity of disability and depression were found higher in the group with fatigue (25) . In our study, it was found that 40.5% of the patients with fatigue and 14% of patients without fatigue had depression. In addition, a positive and significant correlation was found between BDI and FSS values (p<.01, r=.476).
There are various studies regarding the impact of fatigue, depression and disability on the quality of life in patients with MS. In the study of Amato et al. (26) , the effects of fatigue on quality of life in patients with MS was assessed using MSQoL-54 questionnaire; based on the results, depression, disability and fatigue were stated as independent factors that affect quality of life. Moreover, in this study, a moderate correlation between MSQoL-54 physical sub-score and EDSS and a strongly significant correlation between FSS and HDI were found (26) . In another study performed prospectively, 60 patients had been followed up for 2 years. Similar to our study, MSQoL-54, EDSS and FSS tests were evaluated on the same day; however, the difference from our study was that the evaluation of depression was assessed using DSM-IV and HDI within 72 h by a psychiatrist who did not know the patients. Therefore, there was no correlation between MSQoL-54 and the following: age, gender and duration of disease. When the quality of life was evaluated in the MS types, particularly in patients with secondary progressive MS, it was reported to be lower. In the same study, increase in EDSS significantly affected MSQoL-54 physical and mental health scales, weakly affected cognitive and sexual dysfunction subscales and in addition to these findings, in patients with MS and fatigue as well as depression, lower MSQoL scales were determined (27) .
In the study conducted by Benedict et al. (28) , 120 patients with MA and 44 healthy control subjects were assessed using MSQoL-54. It was found that physical sub-scale could be correlated with fatigue, depression and disability and mental sub-scale could be associated with depression and fatigue (28) . In our country, the 79 patients with MS evaluated in the study demonstrated that both MSQoL-54 mental and physical scores have a negative correlation with disability, fatigue and depression and also depression has the most powerful effect on quality of life (29) . In another study, 151 patients with MS were evaluated before and after the rehabilitation and EDSS and BDI both revealed significantly positive correlation with FSS scores. Moreover, the significant negative correlation was found between FSS and MSQoL-54' mental and physical scores (30) . In our study, significantly important negative relationships were determined between MSQoL-54 mental and physical scores and FSS scores (r=−.58, p<.01, r=−.58, p<.01). The results were complied with literature. The values of quality of life in patients with fatigue and high level of disability were found to be lower. Similarly, a negative correlation was found between MSQoL-54 subscales and fatigue. In conclusion, this study demonstrated that fatigue is seen quite often in patients with MS (70%). Moreover, it has a positive association with depression and disability, whereas having a negative significant relationship with the patients' quality of life.
